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Summary

An extensive literature review of the least
tern (Sterna antillarum) was conducted with a
special emphasis on the interior subspecies
(S. a. athalassos). This was done to
consolidate all available information necessary
to formulate future management plans. This

is particularly important since the interior
population has been recently listed as
federally endangered. The tern’s taxonomy,
description, range, life history, factors
affecting population levels, present status, and
management considerations were reviewed.
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Taxonomy

The least tern (Sterna antillarum) was first
described by Lesson in 1847 (Ridgway 1895;
American Ornithologist’s Union 1957, 1983).
More recently this bird was classified as a
subspecies of the European little tern (S,
albifrons; Burleigh and Lowery 1942). As a
result of recent study on vocalizations,
behavior, and limited morphology, Old and
New World least/little terns are now
considered separate species (Massey 1976).
The species name has been returned to S.
antillarum (American Ornithologist's Union
1983). Like many other species, the
subspecific taxonomy of the least tern has
been confusing. Some authors argue that the
California (S. a. brownii) and eastern
subspecies (S. a. antillarum) are the same
(Burleigh and Lowery 1942; Massey 1976).
Massey (1976) found no differences in these
two subspecies’ vocalizations, morphology, or
breeding behavior. However, the Interior Least
Tern (S. a. athalassos) is considered 1 of 12
subspecies of least terns worldwide (Ducey
1981) and the American Ornithologist's Union
(1983) presently recognizes three subspecies
in the United States. Thompson (19854
suggests that collections of the three
subspecies be examined morphometrically
using multivariate techniques,
electrophoresis, karyotyping, and other DNA
techniques to determine differences in
subspecies. Specimens of the three
subspecies are available in sufficient quantity
for morphometric analysis in various museum
collections. However, none of these
techniques would be useful in field
identification.

Description

Least terns are the smallest American terns
measuring from 21.6 cm to 24.1 cm long and
having a wingspan of about 51 cm. The three
U.S. subspecies are virtually
indistinguishable morphologically and are
presently distinguished by the separation of
their breeding ranges (Burleigh and Lowery
1942; Massey 1976; Boyd 1983). Least terns
have a black-capped crown, white forehead,
a black-tipped bill, gray back and dorsal
wings, white belly, and orange legs (Ridgway

1895; Watson 1966; Davis 1968; U.S. Fish
and Wildlife Service 1984). Juveniles tend to
have darker plumage and bill compared to
adults and tend to have a dark eye stripe on
their white forehead (U.S. Fish and wildlife
Service 1984).

The sexes are virtually identical. However,
Boyd (1984) has developed the following four
criteria for use in distinguishing the two
sexes:

(1) Females usually have a wing chord less
than 171 mm long while males usually have a
wing chord greater than 174 mm.

(2) A male’s feet are always brighter than its
mate’s; the male’s are bright orange, while the
female’s are bright to pale yellow, or rarely

grey.

(3) A male’s bill is larger than the females’s;
the female’s bill depth at its widest point is 4.5
min to 5.5 mimn, while the male’s is 6.0 mm or
greater.

(4) A male’s bill is orange to bright yellow,
whereas the female’s bill is light or dull yellow,
or straw-colored.

Due to taxonomic difficulties, the U.S. Fish
and Wildlife Service is uncertain if the interior
least tern qualifies as a separate subspecies.
However, the Endangered Species Act allows
for the listing of vertebrate subspecies or
discrete populations. The interior population
of least terns extending from Texas (except
areas within 50 miles of the Gulf Coast)
northward to North Dakota was placed on the
Endangered Species list on 27 June 1985
(U.S. Fish and Wildlife Service 1985a, 19860).
The Least Tern is also protected under the
Migratory Bird Treaty Act. The provisions of
these laws make it illegal to take, possess,
sell, deliver, carry, transport, or ship the bird,
its parts, eggs, nests, or young. Critical
habitat may also be protected, but none has
been designated (U.S. Fish and Wildlife

Service 1984, 1985a, 1986¢). The California
subspecies has been listed as federally
endangered since 1970 (Wilbur 1974). In
addition, Illinois, Texas, South Dakota, lowa,
Missouri, Nebraska, Kansas, Colorado,
Kentucky, and Tennessee presently consider
the interior least tern (officially or unofficially)
as State-threatened or endangered (Ducey
1981).

Life History

Migration

Least terns are migratory. They travel in
small, loose flocks and arrive gradually at the
ternery. In the central Mississippi drainage
they usually arrive from mid-May (in
Tennessee) to late May (in Illinois), although
birds have occasionally arrived in late April
(Hardy 1957). Tern arrival has been
recorded on 19 and 25 May, at Sioux City
and Council Bluffs, Iowa (Youngworth 1930;
Wilson 1984). In central Nebraska, arrival
has been recorded in early to mid-May (Dinan
1982; Faanes 1983), and reportedly varies
from 24 April to 25 May, near Lexington
(Wycoff 1960).  Departure from the colony
varies widely according to the season, area,
and time of nesting. Hardy (1957) noted that
all terns from Bell Island in southern Illinois
had left by 27 July. Stiles (1939) noted that
terns in Iowa did not usually leave until early
September, but departure from Sioux City,
has been reported before 1 September.
Departures from colonies in Jackson and
Gallatin counties in southern Illinois and from
one colony near St. Louis, Missouri, have been
recorded on 30 and 31 August, respectively
(Bent 1921; Hardy 1957).

Migration Habitat Requirements

Migration habitat characteristics have not
been studied in any detail as they have not
been described in the literature. However, it
appears likely that these terns use similar
types of habitat as are used for nesting,
resting, and foraging during the regular
breeding season. Three interior least terns

were spotted during a spring 1983 survey at a
borrow pit pond in Louisiana near the
Mississippi River (Environmental Laboratory
1986). Presumably, the terns were migrating
through the area and were using the pond for
foraging or were resting on the open, grazed
shoreline.

Roosting Habitat

California least terns reportedly use night
roosting sites located away from nesting areas
for several weeks before nesting.  These
consist of wide, open, sandy beaches (Massey
and Atwood 1982; Atwood 1983). This is
believed to be an anti-predator behavior
which directs attention away from nesting
areas prior to nesting. This behavior has not
been documented in the interior subspecies.

Breeding Behavior and Breeding
Habitat Requirements

Reproductive behavior begins as soon as
the birds arrive at the breeding grounds in
the spring, provided the site is not flooded
(Hardy 1957; Tomkins 1959). Interior least
terns require open expanses of sand or pebble
beach along river banks and reservoirs.
Sandbars, islands, and dikefields are used for
courtship and nesting. Terns choose sites
that are well-drained and well back from the
water line. Individual nests are usually near
small ridges or pieces of driftwood (Bent 1921:
Hardy 1957; Tomkins 1959; Ducey 1981;
Anderson 1983; Evans 1984; Dryer and Dryer
1985; Landin et al. 1985). Interior least
terns usually nest on sites totally devoid of
vegetation, but have been found on sites with
an average of 11.4 to 30.4 percent vegetative
cover (Hardy 1957; Anderson 1983; Faanes
1983; Schulenberg and Ptacek 1984; Dryer
and Dryer 1985; Landin et al. 1985:
Rumancik 1985). This limited vegetation was
composed of grasses, shrubs, and trees and
ranged from 38.7 to 94.5 cm in height (Wycoff
1950; Faanes 1983; Dryer and Dryer 1985;
Rumancik 1985; Smith and Sheperd 1985).
These site characteristics are similar to those
associated with the coastal subspecies (Craig
1971; Jernigan 1977; Jernigan et al. 1978;
Thompson and Slack 1982; Gochfeld 1983).



Vegetation, if present, is usually located well
away from the colony (Hardy 1957; Anderson
1983; Rumancik 1985; Smith and Sheperd
- 1985). However, bugseed (Corispermum
hypssopifolium), eastern cottonwood (Populus
deltoides), and sandbar willow (Salix interior)
are commonly found within or near some
interior least tern colonies (Wycoff 1950;
Faanes 1983; Evans 1984; Dryer and Dryer
1985). Thompson (1982} reported that
vegetation associated with coastal least terns
in Texas is usually clumped and scattered.
This type of growth form appears to be
particularly important for protection of young
chicks from weather extremes and predators
(Hardy 1957; Jernigan et al. 1978;
Thompson 1982; Minsky et al. 1984;
Schulenberg and Ptacek 1984) while not
substantially obscuring the site vertically or
horizontally.

Several phases of courtship behavior have
been described for least terns. These
behaviors appear to be similar for all three
U.S. subspecies (Hardy 1957; Massey 1976).
These behaviors include: aerial glides (or fish
flights), posturing, parading, copulation, and
nest building. Hardy (1957), Wolk (1974),
and Ducey (1981) give descriptions of these
behaviors. However, some variations in
these courtship behaviors in the eastern
subspecies have been reported by Von
Schmidt (1968).  Courtship may occur in
different areas than those used for nesting.
Eastern least terns in Georgia prefer elevated
places near river banks, old logs, piling tops,
and concrete bridge railings for courtship
activities and these areas may be several
miles from the nesting area (Tomkins 1959).

Nests are constructed by scraping a
depression in an open expanse of sandy
beach or mudflat. This process has been
labeled "scrape-making." The scrape may be
lined with small pebbles, shell fragments, or
similar materials. The nest is built by both
sexes and may be built before or after
copulation. As natural nesting sites (islands
and sandbars) have become scarce the
interior subspecies has used dredge islands,
dikefields, fly-ash lagoons, sandpits, and a
gravel road on top of a levee (C. Iverson,

Division of Fish and Wildlife, Indiana
Department of Natural Resources, West
Lafayette, personnal communication; Moser
1940; Wycoff 1950; Swanson 1956; Wycoff
1960; Faanes 1983; Wilson 1984; Landin et
al. 1985). The coastal subspecies has even
been reported nesting on roof-tops and
gutters of buildings (Downing 1973; Fisk
1975; 1978« 1978b; Thompson and
Forsythe 1979; Jackson and Jackson 1985),
at alrports {Anderson 1972; Atwood et al.
1979), on old parking lots, road shoulders
(Texas Waterbird Society 1982; Gochfeld
1983), and cultivated fields (Nugent 1974).
Site tenacity for the American subspecies has
been reported as varying from weak to strong
(McNicholl 1975; Boyd 1984; Boyd and
Thompson 1985; Burger 1984). Interior
least terns usually do not nest in compact
groups like other terns. Nests within a
colony are scattered, varying from 21 m to
171 m apart (Stiles 1939; Hardy 1957;
Anderson 1983) and territorial disputes are
Uncommorn. Only the area immediately
surrounding the nest is defended.  Once
mobbing behavior is initiated against a
predator, the entire colony may participate
(Hardy 1957; Massey 1974; Jackson and
Jackson 1985). In some areas, interior least
terns are found associated with piping
plovers (Charadrius melodus) and snowy
plovers (C. alexandrinus; Hardy 1957; Dinan
1982; Faanes 1983; Boyd 1984; Wilson
1984; Ducey 1985). These species all have
similar nesting habitat requirements and
may compete for nesting sites.

Least Tern eggs are pale buff to olive buff
and are speckled or streaked with dark
purplish-brown, chocolate, or blue-grey
markings (Hardy 1957; Paige 1968; Wilbur
1974; Ducey 1981). The clutch size varies
from one to four eggs, but usually two or
three are laid (Hardy 1957; Anderson 1983;
Faanes 1983; McCament 1985; Smith 1985;
Sweet 1985). Incubation begins with the
laying of the first egg, consequently, the eggs
do not hatch at the same time. Both
parents take part in incubation, but the
female expends the most effort (Hardy 1957;
Tomkins 1959; Davis 1968; Paige 1968;
Ducey 1981). Incubation normally varies
from 20 to 25 days (Hager 1937; Hardy 1957;

Davis 1968; Swickard 1971; Massey 1972;
Anderson 1983), but extremes ranging from
17 to 28 days have been recorded (Moser
1940; Paige 1968; Wilbur 1974; Faanes
1983).

The young are somewhat precocial and are
brooded for only about 6 days after hatching.
After this time they are strong enough to
wander from the nest on their own. Chicks
are able to fly by about 20 days after
hatching, but do not become competent at
fishing until after migrating from the
breeding grounds in the fall.  Apparently,
they depend on some parental care even after
they have become strong fliers (Hardy 1957;
Tomkins 1959; Massey 1971, 1974). Paige
(1968) has noted young eastern least terns
actively foraging for themselves by about 5
weeks of age.

Feeding Behavior and Habitat

The coastal subspecies of least terns and
the related European little tern have been
observed eating crustaceans, insects,
mollusks, small fish, sand eels
(Ammodytidae), and annelids (McAtee and
Beal 1912; Bent 1921; Marples and Marples
1934; Whitherby et al. 1941; Tomkins 1959;
Burroughs 1966; Paige 1969; Wilbur 1974:
Mosely 1976, Hays 1980; Atwood and Kelly
1984). Interior least terns feed almost
entirely on small fish, primarily minnows
(Cyprinidae), throughout their entire life
(Youngworth 1930; Hardy 1957; Anderson
1983). Important fish prey genera include
Fundulus, Notropis, Campostomna,
Pimephales, Gambusia, Blonesox, and
Lepomis (Hardy 1957. Grover 1979:
Schulenberg et al. 1980).

All U.S. subspecies prefer mainly fish and
prey size appears to be the most important
factor determining dietary composition
rather than a preference for any particular
species (Mosely 1976). Adult eastern least
terns in North Carolina have been reported
eating fish between 5 cm and 8 cm long and
feeding newly-hatched chicks fish between 2
cm and 4 cm long (Mosely 1976). California

least terns have been observed feeding on
fish between 4 cm and 9 c¢m long (Massey
1974). Interior least terns in Kansas ate fish
between 2.5 cm and 7.5 cm long
(Schulenberg et al. 1980).

Interior least terns require shallow water
areas in lakes, ponds, and river backwater
areas with abundant small fish populations
near the nesting area (Ganier 1930:
Youngworth 1930; Hardy 1957, Anderson
1983). In a study of eastern least terns in
North Carolina, all 61 of the colonies
observed were within 250 m of a large
expanse of shallow water (Jernigan et al.
1978). In Georgia, eastern least terns
foraged at a maximum distance of 410 m
from the colony (Tomkins 1959). Interior
least terns in Nebraska generally were
observed foraging within 100 m of the colony
(Faanes 1983).

Range

Interior least terns formerly ranged
northward along the Colorado, Red, Missouri
Arkansas, Mississippi and Ohio river
systems from central Louisiana to central
Mississippi, central Texas, Arkansas,
western Tennessee, western Kentucky,
Missouri, northern Illinois, central Iowa,
southern Indiana, Oklahoma, Kansas,
central North Dakota, South Dakota,
Nebraska, southeastern Wyoming, eastern
Colorade, and eastern New Mexico
(Youngworth 1930, 1931; American
Ornithologist’s Union 1957; Hardy 1957;
Anderson 1971; Downing 1980; Ducey 1981;
American Ornithologist’s Union 1983; Ducey
1985). Interior least terns have also been
reported incidentally in Montana, Michigan,
Minnesota, Wisconsin, Ohio, and Arizona
(D. L. Flath, Research Bureau, Montana
Department of Fish, Wildlife, and Parks,
Bozeman, personnal communication
Campbell 1935; Jung 1935; Mayfield 1943;
Phillips et al. 1964; Skaar 1974; Monson and
Phillips 1981; Janssen 1986). In most of
these cases these terns appeared to be
post-breeding wanderers or migrants. Many
were young-of-the-year. However, several of
the sightings in the western part of Arizona




may have actually been California or
Mexican (5. a. mexicana) least terns.

In recent years the interior least tern's
range has been greatly reduced. There have
been no recent breeding reports from
Louisiana, most of lowa, and most of
Missouri. Its range has decreased greatly in
the states where it still breeds (Thompson
and Landin 1978; Ducey 1981; Missourt
Department of Conservation 1984;
Schulenberg and Ptacek 1984; Ducey 1985;
Landin et al. 1985; Parks 1985; Smith 1985;
U.S. Fish and Wildlife Service 1985a),

Currently, the interior least tern breeds
(Figure 1} along the Yellowstone River in
western North Dakota, the Missouri River in
central North Dakota, South Dakota,
western lowa, and northeastern Nebraska
(including Lake Oahe and Gavins Point Dam
areas), the Cheyenne River in western South
Dakota, the Niobara and Platte rivers in
central Nebraska, Cheyenne Bottoms Wildlife
Management Area and Quivra National
Wildlife Refuge (NWR] in north central
Kansas, Optima NWR in northwestern
Oklahoma, the Cimarron River and Edith
Salt Plains in northern Oklahoma/southern
Kansas, Salt Plains NWR in north central
Oklahoma, the Canadian and Red rivers in
northern Texas (including Hagerman NWR),
Lamar and Blue lakes in Colorado, Bitter
Lake NWR in New Mexico, the Pecos and Rio
Grande rivers in south central Texas
(including Falcon and Amistad reservoirs),
the Arkansas River in central Arkansas, Kerr
Dam Public Beach area on the Arkansas
River in east central Oklahoma, the
Mississippi, lower Ohio, and Wabash rivers
in eastern Arkansas, northwestern
Mississippi, southeastern Missouri, western
Tennessee, western Kentucky, southwestern
Indiana and southern Illinois (P. B. Hamel,
Tennessee Department of Conservation,
unpublished data; D. L. Henegar, North
Dakota Game and Fish Department,
Bismark, personnal communication: J. J.
Dinan, Nebraska Game and Parks
Commission, Lincoln, personnal
communication; D. L. Howell, lowa
Conservation Commission, Des Moines,

personnal communication; C. Iverson,
Division of Fish and Wildlife, Indiana
Department of Natural Resources, West
Lafayette, personnal communication; Base
1985; Fisher 1984; Landin et al., ca. 1984;
South Dakota Department of Game, Fish,
and Parks, unpublished report; Visher 1915;
Youngworth 1930; Ganier 1930; Youngworth
1931; Stiles 1938; Seibert 1951; Brewer
1954; Ford 1956; Hardy 1957; Bailey 1965;
Bohlem 1978; Kingery 1978; Thompson and
Landin 1978; Grover 1979; Downing 1980;
Kingery 1980; Schulenberg et al. 1980;
Wingfield 1980; Ducey 1981; Kleen 1981q,
1981b; Neck and Riskind 1981; Dinan 1982;
Grover and Knopf 1982; Kleen 1982:
Nebraska Game and Parks Commission
1982; Schulenberg and Schulenberg 1982;
American Ornithologist’s Union 1983;
Anderson 1983; Boyd 1983; Faanes 1983:
Sweet 1983; U.S. Fish and Wildlife Service
1983a; F. L. Boyd, 1984; R. L. Boyd, 1984;
Evans 1984; Hamel 1984; Landin 1984;
Marlatt 1984; Missouri Department of
Conservation 1984; Schulenberg and Ptacek
1984; Wilson 1984; Clark 1985; Dryer 1985;
Dryer and Dryer 1985; Ducey 1985; Landin
et al. 1985; McCament 1985; Nebraska
Game and Parks Commission 1985; New
Mexico Department of Game and Fish 1985,
Parks 1985, Rumancik 1985; Schulenberg
and Smith 1985; Smith and Shepard 1985;
Sweet 1985; Thompson 1985a; Anderson
and West 1986; Rumancik 1986).

Boyd and Thompson (1985) have found
evidence of interbreeding between the
eastern and interior subspecies in Kansas
and Texas. In addition, the breeding ranges
of these subspecies overlap and are difficult
to delineate in Texas (Thompson 1985q).
Interbreeding is likely in this area.

Least terns of unknown subspecies
migrate through and winter along the
northern and eastern coasts of South
America {Venezuela and Brazil), the eastern
and western coasts of Central America, and
the Caribbean Islands, though exact
wintering locations are largely
undocumented (Hardy 1957; De Schauensee
1970; Blake 1977; Ridgely 1981; U.S. Fish

Figure 1. Breeding range of endangered interior least tern.




and Wildlife Service 1983a, 1984, 1985q).
The California subspecies has been reported
in Guatemala (Griscom 1932} and Veracruz
(Warner and Mengel 1951).

Present Status

Downing (1980) surveyed interior least
tern populations along the Mississippi, Red,
Canadian (including Edith Salt Plains),
Cimarron, Arkansas (including Great Salt
Plains and Quivira NWRs), Republican
(including Kirwin NWR), Platte, Niobrara,
Missouri, and lower Ohio rivers in 1975 and
the Rio Grande and Pecos rivers in 1974.
He estimated the entire interior population
at 1,250 birds. The greatest concentration
occurred on the Mississippi River between
Cairo, Illinois, and Osceola, Arkansas. In
1983, the Fish and Wildlife Service, Region 6
Office, estimated populations at
1,460-1,760+ birds (U.S. Fish and Wildlife
Service 1983b) based on earlier data.
Recently more comprehensive surveys have
been conducted. This has been due, in
part, to the recent listing of this tern as
endangered. This has shifted more
attention to determining the present
population status and continued monitoring.
At the time of Federal listing in 1985, about
1,400-1,800 terns were believed remaining
(U.S. Fish and Wildlife Service 1985¢).

Thompson (1985b) examined biases in
present and past census techniques along
the Texas coast and concluded that
downward population trends in Texas in the
1970’s were largely explained by differences
in observer coverage and habitat changes.
Surveys concentrated on where terns had
been found historically and did not seek out
possible new colony locations. Apparently,
the terns moved in response to habitat
changes, but the observers did not. These
biases may have been present in past
interior population surveys as well.
Recently, many State and Federal agencies
have conducted more extensive surveys of
both known and potential habitat.  Such
biases should thus be counteracted and
reveal more accurate population estimates.
However, recent survey results have, in some
cases, been difficult to interpret due to

differences in survey techniques, timing, and
overlap in areas surveyed.

The Corps of Engineers and many State
agencies have attempted to standardize
survey techniques and data recording
methods in the Mississippi River basin by
coordinating surveys of different reaches at
approximately the same time and using
standard data recording methods.  Upon
reviewing available breeding season data, it
is apparent that the Mississippi River basin
contains the largest remaining population of
terns (Table 1).

Factors Affecting Population
Levels

Nesting Success Rates

Nesting success for interior least tern
colonies has ranged from 2.8% to 100%
(Hardy 1957; Grover 1979; Anderson 1983;
Boyd 1983, 1984; Schulenberg and Ptacek
1984). Hager (1937) reported a survival rate
of 9 percent for a colony of eastern least
terns. California least terns have had
fledgling success rates of 11% to 50%
(Swickard 1971; Massey 1972). Many of the
following factors affect tern nesting success.

Fluctuating Water Levels

High water can prevent or disrupt nesting
(Hardy 1957; Boyd 1980; Ducey 1980;
Wingfield 1980; Smith and Sheperd 1985)
and can be a major cause of nesting failure if
the colony is flooded between the time the
eggs are laid and the young fledge (Grover
1979; Grover and Knopf 1982; Faanes 1983;
Schulenberg and Ptacek 1984; Dryer and
Dryer 1985). Interior least terns appear to
have adapted to temporary, spring flooding
of traditional nesting areas by delaying
breeding until the water recedes (Ganier
1930; Hardy 1957; Ducey 1981). Thus,

ing may occur as late in summer as August.b

However, if the water does not recede,re

breeding may not be attempted at all (Hardye
1957, Landin et al. 1985), at least not at thatd
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